CHAPTER 1

INTRODUCTION

1.1 Statement of Problems

In rubber industry, besi » ilica is the other reinforcing filler
used to impart specific pr " @ds. Silica or (SiO,), offers a

as.good tear strength, good abrasion

number of advantages on
resistance and reduction i . ~mechanical mixing between
silica and rubber is somgwhats@ €he \\~ ar hydroxyl groups on the
it ‘ 2 ca interaction by hydrogen
bonding. This can lead™to ag atton 0f siliea parti mnside the rubber matrix [2],
often resulting in ‘é jole ‘ lese and high viscosity during
mixing. The silica can alsofadsbrb curing: ﬂ- and aceelerators on its surface which

results in the reduction of cufing efficienc 7 3} he other important difficulty is the

These problenis-a 1atty overcome or | mimized by specific additives and
mixing procedures. As T : e .' ficulties, sol-gel process of
tetraethoxysilane (TEO ‘bas been developed in order to generate silica inside the

rubber matrix, ﬂnﬂﬂ aﬂxﬂ eﬁ &I‘qﬂeﬁ was applied to the

preparation of organic-inorganic hy d mater ich synergistically combine the

IOl NPT bV N TE 0L |

styrene-butadlene rubber (SBR) [4], butadiene rubber (BR) [5], acrylonitrile-
butadiene rubber (NBR) [6], epoxidized natural rubber (ENR) [7], polyimide (PI) [8],
and polyacrylate [9].

Alkyltrialkoxysilanes are used to chemically modify silica surfaces by sol-gel
process, in order to improve the filler dispersion and prevent adsorption of curing

agents on the silica surface. The alkyl groups on silica particle surfaces can prevent



the aggregation of the particles due to their steric repulsion. Some functional groups
such as alkyl, amine, epoxide, and vinyl groups can be introduced by selecting the
right choice of alkyltriethoxysilane [8, 10].

Until recently, the sol-gel reaction of TEOS was carried out in rubber latex for
compounding rubber and silica. The composite containing in situ silica had a higher
tensile modulus and tear strength than the composite prepared by conventionally

mixing with silica powder [11]. is-(3-triethoxysilylpropyl)tetrasulfide

In this work, ) /genera te modifiedisilica particles inside rubber
matrix. TEOS were us ' : 1 T ‘n-\? of alkyltriethoxysilanes to
prepare the in situ-silic ! \ pothesized that the in situ
generated silica particle P o1 “ rdve the dispersibility and
mechanical properties of sil R.vi ' \ \
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This work inteddy tetracthoxysilane (TEOS) to
generate silica by sol-gel process of the two silanesm NR latex. Four types of

ethoxysilanes; tetraeth©xysilane (TE@S), vinyltriethoxysilane ~ (VTOS),

ethyltriethoxysi eu&w-m@omiae , were studied. Silica

particle distributi%l'l, morphology andymechanical properties of theyin situ silica-filled
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1.3 Scope of the Investigation

The stepwise investigation was carried out as follows:

1. Preparation of NR-silica composites by sol-gel process of TEOS and
alkyltriethoxysilanes in concentrated natural rubber latex (%dry rubber
content = 60).



2. Determination of curing behavior and mechanical properties of the NR-

silica vulcanizates according to ASTM methods.
3. Characterization of the NR-silica particles for
- morphology of the in situ-generated silica by SEM and TEM.

- spectroscopic evidences of modified in situ-generated silica by *’Si-

CPMAS NMR.
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